[ *20 ] not in any regular ftrata, but interfperfed in large mafifes through the earth, and which proved to be m artial; of marcafites, which yielded near one tenth part of common fulphur; of cornua ammonis of dif ferent fizes, and other fhells, but of the bivalve clafs, which were crufted over, and as it were mineralized, with the pyritical matter; of belemnites, alfo crufted over with the like fubftance: and the cliffs, for near two miles long, and from the furface, to 33 or 40 feet deep, even to the rocks at high-water mark, were one bed of a dark coloured loam, ftrongly charged with bitumen. Moreover, I found alfo a dark coloured fubftance, refembling coal-cinder; fome of which being powdered, and waftied in diftilled rain-water, upon filtrating the water, and eva porating it flowly to a pellicule, its falts fhoot into fine cryftals, and appear to be no more than a mar tial vitriol; one ounce of this cinder-like fubftance yields one drachm of fait. I gathered up about one hundred pounds weight'of the different kinds of thofe pyrita?, marcafites, See. which were laid in a heap, expofed to the air, and every day fprinkled with w ater: the confequence was, that, in about ten days time, they grew hot, foon after caught fire, burned for feveral hours, and fell into duft. Hence, therefoie, it is imagined, that thefe martial and fulphurous fofiils, by being expofed to the air and wet, by being agitated by the beating of the fea, and, if I may ufe the expreffion, by being electrified by the fubtil flame of the lightning, take fire, which js favoured by the bituminous particles contained in the loam, and burn till all their phlogifton is confumed, and their iron, 01 martial earth, is diffolved in the acid of fulphur; which t 121 1 xvliich conftitutes the martial vitriol, found to be near the one eighth part of this cinder-like matter. W hen the cliffs were obferved to burn in the night-time, the flame was plainly perceived by a fpedtator at a diftance; but, when he drew near to the place, feemingly on fire, he could perceive a fmoke, but no flame. In the day-time, nothing but a fmoke was perceived, except the fun finned, when the cliffs appeared, at a difiance, as if they were co vered with pieces of glafs, which reflected the fun's meridional ray s; but, upon drawing near to the places, where thefe luminous appearances were per ceived, they difappeared, and the cliffs feemed to be covered with lmoke, which fiunk of a bituminous and fulphureous matter.
I have alfo been an eye-witnefs of the fame kind of flame arifing from the Lodes in Cornwall, efpecially fuch, as contained a great quantity of mundic and martial pyrites. Three times I have feen this flame arife from the earth in the night, and once in the middle of the day. In the night, a perfon, ftanding at a little diftance, would imagine, that the place was all on fire, and even on drawing near the fame, he perceives himfelf furrounded with flame, but is not hurt $ and in four or five minutes time, he perceives this flame to decreafe, and fall into the earth. In the day-time, the flame is of a different colour, and not much unlike the flame, which arifes from a furnace. There are feveral mines difeovered in this county by thefe mineral fires, where there were no fymptoms of fuch mines before: but it is generally obferved, that they abound with marcafite and pyrites. Moreover, thefe mineral flames, arifing V ol. L IL R from [ 122 ] g-om ignited pyrites, are frequently difcovered m the bottom of mines and coal-pits; and are often detri mental, and fometimes deftru&ive, to the m iners; which made the late learned Dr. Woodward, and others, imagine, that they were vapours arifing from an abyfs. From what has been laid therefore, we may, in my humble opinion, draw the following conclufions.
1. T h at all fubterraneous fires, even thofe of Hecla, Vefuvius, and ABtna, together with thofe obferved in the mines and coal-pits, are caufed by the heat and fixing of pyrites and marcafites.
2. T hat the waters of our hot baths derive their heat from palling over a bed of ignited pyrites. In deed the folid contents of thofe waters do evidently? prove this afiertion being nothing more than fuch par ticles of the pyrites as are foluble in water.
3. T hat thefe mineral flames will be more or Ibfs fubtil, according to the minutenefs o f the par ticles of the combuftible matter, and the quantity o£ phlogiflon, which they contain. 4. T hat the convulfive motions and tremblings of the earth are caufed by the heat of the burning; pyrites expanding the air contained in its bowels.. This is clearly proved, by their caufing, immediately after, , an eruption of the earth, which generally difcharges a dark coloured cinder-like and frothy matter. And, 5. T hat thofe places, where the earth contains the greateft quantity of pyrites and marcafites, will be moft liable to thefe convulfive motions and trem blings, no other natural caufe contradictory.
However, I fhall, with great refpeCt, fubmit thefe obfervations to the confideration of the Prefident and Fellows
Fellows of the Royal Society, to whom , Sir, if you will be fo kind as to communicate them, you will greatly oblige, 
